tenance of personal networks among medical students are available, there is insufficient data on students with different nationality or cultural backgrounds. Therefore, we compared the perception of international and German medical students on the development and maintenance of personal networks and examined possible influencing factors. Methodology: Following the principles of theoretical sampling in qualitative research, we recruited 17 international and 10 German preclinical medical students. The survey was conducted with semi-structured interviews, which focused on the participants' experiences with the development and maintenance of personal networks in medical school. The coding and analysis of the interview transcripts was based on the principles of grounded theory.
Introduction
International medical students worldwide [1] , [2] as well as in Germany [3] , [4] , [5] show lower academic performance and a longer duration of study compared to the respective national groups. Medical schools [6] , [7] and international students themselves [8] are aware of these academic difficulties as well as of the general problems in coping with the daily life and the integration into the student body. In the past, this was primarily explained through a language barrier among international medical students [9] , [10] . However, this approach is increasingly being challenged, as it may not explain performance differences between different cultural groups with the same language [11] , [12] , [13] . Instead, the personal network and the learning environment, which students find in their medical schools has gained interest [14] , [15] , [16] . The personal surroundings may play an important role in coping with learning stress [17] , [18] , promoting wellbeing [19] , [20] and also strengthening the development of a professional identity [21] . Creating such a supportive environment is generally considered uncomplicated for new medical students [22] . They commonly form a specialized disciplinary culture [23] , which is highly valued by its members, but also perceived as exclusive by non-medical students [24] .
Lovell [18] explains these phenomena through isolation processes as well as social support and control within the medical student body. They lead to the formation of a connected and shared social identity as medical students. This concept is based on the work of Tajfel [25] and Turner [26] , who define social identity as an individuals' knowledge of his group affiliation and its personal relevance [27] . Even though, international medical students share the same studies, they are considered to be less integrated within the medical student community. International students may have more difficulties in personal networking with fellow students and receive less support than German medical students [28] . Language barriers and cultural differences commonly create separate groups which can be seen in the social network of the medical student community [29] , [30] , [31] . Existing findings on group dynamics among medical students [32] , [33] as well as the model for group formation in medical student communities proposed by Lovell [18] offer only insufficient explanation for these phenomena. At the same time, the theories of social identity used by Lovell [18] suggest effects through perceived group affiliations that need to be deepened [25] , [26] . In this context, the present work pursues two central questions:
1. How do German and international medical students perceive the development and maintenance of their personal networks during their studies? 2. Which factors influence this perception?
Methods

Methodological approach
Due to the limited knowledge on the subject of research at German medical faculties, an exploratory approach was chosen [34] . The grounded theory methodology (GTM) of Corbin and Strauss allows such an inductive creation of hypotheses based on selected qualitative data [35] . This selection of data is not random and follows theoretical considerations on the research subject. In particular, the search for the widest possible variety of information, opinions and personal backgrounds of the study participants constitutes a central aim of data collection [34] . Although pre-planned study designs have been described with GTM [36] , the puristic research process repetitively switches between data collection and analyses [35] . This makes it possible to recognize patterns by comparing contrasting cases. The saturation with such recurring elements in the data set marks the end of the research process [37] . In order to guarantee the quality of the results from the beginning, the research process is constantly reflected and documented through written memos [34] , [38] .
Data collection
The present study uses the data of 27 preclinical medical students, who were interviewed in the fall term of 2015 as part of a research project on social networks among medical students at the University Medical Center Rostock (UMR). The interviews were conducted with a semistructured guide and later transcribed verbatim. The study participants were recruited via digital channels (facebook groups for medical students at UMR) as well as in person in the university library. Due to the research focus on international medical students, an initial question aimed for the nationality of the interested students. The study participants were chosen based on their nationality, first spoken language and socio-demographic background to enable the creation of a diverse sample. However, as international students from non-EU countries were underrepresented, they were contacted in an additional second step via personal contacts of the research team. All participants were in the preclinical part of their medical studies at UMR, which offers a standard medical course over 13 semesters [39] . Approximately 200 students begin their medical studies every year, with approximately one third of the students being from Mecklenburg-Vorpommern [40] . The age and gender distribution mostly correlate with the German average for medical students of 24 years and a proportion of 60% female students in Germany [41] , [42] . Study participants include students within the designated period of study as well as resitters of the courses. We included a total of 27 students, 10 German participants, 9 from EU countries and 8 from non-EU countries. In most cases, the first spoken language and the country, in which the university entrance qualification was awarded, corresponded with the nationality. In one case an EU citizen had a German university entrance qualification. One participant had German citizenship, but named a first language from a non-EU country. Table 1 summarizes the demographic data of all study participants.
Data analysis
The interviews lasted an average of 23 minutes and were conducted by the first author, who was trained and experienced in grounded theory and in interview techniques. The interview guide focused on the development and maintenance of personal networks of study participants at the start of medical school. It offered the possibility for further inquiries beyond a fixed number of questions in order to enable reactions to statements of the students on new topics. The interview guide (see Figure 1 ) is based on a literature selection on study problems of international medical students [10] , [15] , [43] , [44] , [45] , [46] , [47] and personal experiences of medical teachers at the UMR. The interviews took place in quiet places without influence of third parties. Afterwards they were transcribed verbatim and then transferred into the coding program MAXQDA 12 [48] . The order of the interview coding was chosen in such a way that certain character- Table 1 : Sociodemographic information of the study participants based on nationality istics of the study participants contradicted each other (e.g. first spoken language or academic performance). Through such comparisons we expected a strong contrast between study participants, who were then grouped based on similarities and opposites. Figure 2 illustrates the principle of this contrast coding. Contradictory cases as well as possible explanations were deliberately elaborated and discussed together with general coding memos by the research team. In addition, the results were discussed within the student research group on Medical Education at the Institute of Immunology.
Ethics
All participants were informed about the subject and aim of the study and gave written consent to participate. This study has been reviewed and approved by the UMR Ethics Committee (Proposal A 2015-0161).
Results
Our results indicate distinct differences between German and international students in the challenges associated with development and maintenance of personal networks during the first semesters of medical school. German students describe the creation of relationships with fellow students mostly as a positive experience that was pleasant, quick and effortless. In contrast, international students report this process in a more negative way, with more difficulties in establishment of relationships and over all less contact to fellow students as well as feelings of isolation. 
-EU, F, SN10
Out data analysis revealed a number of key topics that are relevant in regard to the influencing factors for these different views on network development and maintenance. They can be grouped into four general categories: different perception of group affiliation, unfavorable costbenefit analysis, framework conditions of medical school and strategies for dealing with integration.
Different perception of group affiliation
All interviewed students emphasize group affiliation as a key element during the initial phase of medical school. While belonging to the group of medical students was omnipresent, international students additionally perceived their status as "foreign" as opposed to "domestic". The role as medical students was generally perceived as positive. The separation from non-medical contacts was emphasized and attributed to the contents and framework conditions of the medical studies (see figure 3) .
I -German, M, SN27 However for international students the group affiliation as medical students has not the same degree of comprehensiveness. Their experience is additionally affected by the experience of being in the "foreigners"-group. This usually comes with responsibilities (e.g. appointments at the immigration office) and difficulties in everyday life (e.g. language barrier) and is thus often negatively connoted. This group affiliation was perceived by many as a new experience that sets them apart from the group of German students. Being German, however, did not result in an affiliation as "domestic" students.
At Unfavorable cost-benefit analysis All students describe a change in the spirit within the medical student community after the first weeks of medical school. They describe a switch from initial cooperation between students towards a competitive orientation among each other. Over the course of the first weeks, the view on social contacts between students changes as well, as they imply not only benefits, but also social obligations (see figure 3) . 
Framework conditions of medical school
International students are a minority within the medical student community and our data indicates that they are well aware of their exposure within this asymmetric distribution. Although this exposure does not necessarily imply direct negative consequences, it does lead, from the point of view of some participants, to a sense of intimidation (see figure 3) . 
Dealing with integration
Many international students describe strategies to manage their own integration, which indicate a conscious handling of the contextual conditions mentioned above. Particularly active strategies are the search for meeting spaces to create new contacts and the creative use of their own resources in order to offer mutual benefits for contacts (see figure 3) .
Author: We talked before about investments. Do you need to do things for your network? SN14: Well it is about giving and taking. I cook them food and they bring me the knowledge -EU, F, SN14
Participants associated closeness between ones' own culture and the German culture with an easier integration into the community, as well as previous experience with intercultural contacts. The latter indicates that intercultural experience may have a positive effect on integration in medical school.
Mhm, it depends a LOT on the nationality. It can happen that it plays no role. [...] We have one from [EU-Country 1] and one from [EU-Country 2] and I would say they are even more German than I am. -EU, F, SN18 I met really nice people and this is why it was so much fun at the beginning. But well of course I lived already two years in Germany. That is why I knew this already a bit -EU, F, SN25
Discussion
The present study investigates the perception of the development and maintenance of personal networks by German and international medical students. In the process, influencing factors on their perceptions are distinguished. In regard to the first research question, we show that German students perceive their network development generally more positively than international students. Influencing factors on this are: the different associations with the groups of "medical students" and "foreigners", an unfavorable evaluation of the academic use of contacts with international students, the majority position of German students, a strong cultural influence on the academic environment and different strategies of international students in dealing with integration. Our results are in line with previous studies conducted in other countries [29] , [44] , [45] . Our results reproduce findings from English speaking countries on the integration of foreign medical students at a German medical school [8] , [28] and make clear that reports on the concerns of these students at the start of medical school are justified [43] . They also show that the medical student community is more heterogeneous than often assumed and mutual support and cohesion cannot be expected by itself [18] .
Influence factor: group affiliation
The theories of social identity and self-categorization provide an established theoretical framework for understanding the differently experienced group affiliations [25] , [26] . They are based on conscious categorization processes of individuals, who associate themselves with groups and thus extend their own identity with the identity of the group. In this process, the salience of group as well as the evaluation of group members in the categorization plays an important role. Thus, high salience and a positive self-image of group members promote self-categorization into these groups [33] . With this background, the selfcategorization of all study participants into the group of medical students is understandable, since studying medicine has a pronounced influence on their lives and distinguishes them from other social groups. The status as a medical student also represents a positive social role and is therefore a desirable social group. However, the feelings of affiliation with the "domestic" and "foreign" student group differ strongly. German students do not categorize themselves as "domestic", as this attribute shared with the majority of others. International students instead experience this separation very strongly. Also it is perceived with a negative connotation due to possible isolation and poorer academic performance.
Influence factor: cost-benefit consideration
Although the focus on academic performance in medical schools [42] is perceived by all medical students, international students in particular experience this as a disadvantage in social life. The statements on the low academic value of contacts with international medical students in our research contradict previous studies of Lovell's research on student communities in medical schools [18] . Although he also refers to comparable behavior among medical students, he reports only little evidence on the abandonment of students with academic struggles. Instead, his study displays a cooperative community, in which mutual work and support exist despite competition. Our results, however, indicate that this competition weakens contacts rather than promoting them. The observed abandonment from underachieving students may be an alternative explanation for quantitative network studies [29] , [30] . It explains the link between the network position of medical students in their respective class and academic achievement. Currently this phenomenon is often described through the equalization of academic performance among befriended medical students due to mutual support [18] , [29] . Our results instead suggest a previous selection of high performing students and an exclusion of low performing students. This process may therefore increase differences in academic performance and lead to a pronounced academic stratification of medical student communities.
Influence factor: Framework conditions in medical school
Both, the theory of social identity and our findings illustrate that the emergence of group affiliation is sensitive to the context in which it takes place [27] . The composition of the medical student community can influence this context. Here the large linguistic and cultural heterogeneity of international medical students [41] contrasts with the linguistic and cultural homogeneous majority of German medical students [42] . Given these circumstances, it can be assumed that German or professional cultural norms and expectations are rarely explicit [49] . Implicit knowledge is thus relevant, which means that students from different cultural backgrounds cannot use their potential to the same extent. This reveals limitations of the often alleged cultural neutrality [50] of medicine and medical education.
Limitations
The present study is limited by its location at a single university in a federal state in the eastern part of Germany. Nevertheless, the informal exchange with research groups from other universities indicated similar impressions at their locations. The number of interviews was limited by our comparatively small research team, although we found saturation in the data. The composition of the sample is also a limitation, as we had particular difficulty in reaching out for students from non-EU countries. Last but not least, our qualitative approach allows detailed insights into the field of research, but it is limited in the quantification of these insights due to our qualitative sampling method. Further research may overcome these limitations through surveys at other locations as well as through a more standardized and quantitative focus.
Conclusions
Our findings indicate challenges in the social interaction among medical students. Nonetheless, they also show opportunities for intervention. In particular, the potential of a shared perception of an identity as medical students is impressive. An example of this is the long standing international cooperation of medical students is the International Federation of Medical Student Associations (IFMSA) [https://ifmsa.org/]. Local interventions could support such successful collaboration by promoting a shared identity among medical students at their universities. The same applies to the critical questioning of the existing contextual framework conditions of the medical school as well as the student body [51] . Last but not least, faculties have the opportunity to incorporate the cultural knowledge of international medical students into medical training through specific offers and reforms of the framework conditions of their educational programs. In the case of the UMR, the project RONIAmed was initiated by students, which is intended to support contacts between international and German medical students during the study entry phase. It is currently being tested.
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The present study was supported by funds from the Prorector for academics and teaching (PSL-UMR-1-16) as well as a doctoral scholarship from the University of Rostock. [6] , [7] und Studierenden [8] bekannt. Als Begründung dieser Phäno-mene wurde in der Vergangenheit primär eine mangelnde Sprachkompetenz der internationalen Medizinstudierenden angeführt [9] , [10] . Dieser alleinige Erklärungsansatz wird zunehmend kritisiert, da er Leistungsunterschiede zwischen gleichsprachigen kulturellen Bevölkerungsgrup-pen nur unzureichend erklären kann [11] , [12] , [13] . Stattdessen gewinnt der Ansatz des persönlichen Netzwerks und des Lernumfelds, welches Medizinstudierende an ihren Fakultäten vorfinden, an Relevanz [14] , [15] , [16] . Dieses Umfeld gilt im Medizinstudium als studienunterstützend, da es praktische Hilfen bei der Bewälti-gung der Studieninhalte bietet [17] , [18] , Wohlbefinden fördert [19] , [20] und zudem die Ausbildung einer professionellen ärztlichen Identität unterstützen kann [21] . Der Zugang zu diesem Umfeld gilt als unkompliziert für neue Medizinstudierende [22] . Sie bilden eine Fachkultur [23] , die durch ihre Mitglieder in hohem Maße geschätzt, aber von fachfremden Individuen auch als exklusiv wahrgenommen wird [24] . Lovell [18] 
